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ABSTRACT : 

PURPOSE: To provide a method for coating a silicon carbide heating element by which high 
insulating property as well as high corrosion resistance is imparted. 

CONSTITUTION: The heating part and/or ends of a silicon carbide heating element are coated with 
a powdery mixture of 55-95wt.% zircon (ZrSi04) with 5-45wt.% alumina (A1203) in 100-2, 000/xm 
thickness and the mixture is baked at 1 , 100-1 , 350°C to form a coating having the corrosion 
resistance and insulating property of zircon and the high temp, stability of alumina. The 
adhesive property of the coating can be improved by heat-treating the heating element in an 
oxidizing atmosphere before coating. 

COPYRIGHT : (C) 1995 , JPO 

Previous Doc Next Doc Go to Doc# 



http://westbrs:9000^i^ 9/19/04 



http://vww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the anticorrosion insulation coating approach of the silicon carbide 
heating element used for a metal fusion furnace, a glass fusion furnace, and a ceramic firing furnace about the anticorrosion 
insulation coating approach of a silicon carbide heating element. 
[0002] 

[Description of the Prior Art] Generally the silicon carbide heating element is widely used at the elevated temperature 1000 
degrees C or more. This is because the high temperature oxidation stability and chemical stability of silicon carbide are excellent. 
Especially about high temperature oxidation stability, it originates in the oxide film on the front face of silicon carbide That is 
the oxide film generated on the front face by SiC+C02 ->Si02+C02** turns into a self-protective coat, and controls oxidation 
beyond it. However, when using it for a metal fusion furnace, a glass fusion furnace, a ceramic firing furnace, etc., the protective 
coat of metallic fumes, an alkali, etc. which are generated from a heated object, and the above-mentioned front face will react, 
and the life of a silicon carbide heating element will become extremely short. In order to protect a silicon carbide heating 
element from the former, corrosion-resistant coating on the front face of a heating element is proposed variously. For example, 
there are an approach of applying ceramic powder other than silicon carbide, for example, silicification molybdenum, an 
alumina, a zirconia, glass, etc. to a silicon carbide heating element front face and the approach of forming the precise silicon 
carbide film in a silicon carbide heating element front face with a CVD method. Moreover, in order to use positively the 
self-protective coat on the front face of silicon carbide, how to enlarge [ to heat-treat before actually using it, and ] thickness of a 
self-protective coat is also learned. However, it reacts with internal insulation, the electric insulation of internal insulation falls, 
and metallic fumes, an alkali, etc. which are generated from a heated object cause the breakage accident of the silicon carbide ' 
heatmg element by short circuit. When the worst, it results not only in a silicon carbide heating element but in the burning 
accident of a power-source facility. Therefore, insulation is required of corrosion-resistant coating of the silicon carbide heating 
element used for a metal fusion furnace, a glass fusion furnace, a ceramic firing furnace, etc. with the corrosion resistance over 
metallic fumes, an alkali, etc. However, corrosion resistance is not only inadequate, but insulation was not taken into 
consideration with the above-mentioned conventional technique. Insulation is expressed with the specific resistance x thickness 
of insulating = coating matter here. Also at the lowest, 100 micrometers or more especially of thickness are required. For 
example, the silicon carbide by CVD, silicification molybdenum, glass, and the self-protective coat by heat treatment have low 
specific resistance, and there is almost no insulation. Moreover, although an alumina and a zirconia are originally insulating 
matter, since coefficient of thermal expansion with silicon carbide differs greatly, thickness of a coating layer 100 micrometers or 
more required in order to secure insulation enough cannot be taken. Therefore, it was not able to be said that insulation was high. 
Furthermore, it cannot be said that the corrosion resistance over metallic fumes, an alkali, etc. which are generated from a heated 
object is also enough. The various conventional coating materials or the corrosion resistance of a protective coat, specific 
resistance, thickness, and a judgment result are shown in Table 1 . 
[0003] 

[Problem(s) to be Solved by the Invention] This invention cancels the trouble of the conventional technique and is to offer the 
coating approach of the silicon carbide heating element which added high insulation with high corrosion resistance. 
[0004] 

[Means for Solving the Problem] namely, the anticorrosion insulation coating approach concerning this invention - the exoergic 
section of a silicon carbide heating element - and ~ or an edge - 55 - 95 % of the weight (ZrSi04) of zircon, and an alumina 
(100-2000 micrometers of mixed powder which consists of a presentation of 2035 - 45 % of the weight of aluminum are applied 
and characterized by the ability to be burned at 1 100-1350 degrees C.) Furthermore, it is desirable to heat-treat a silicon carbide ' 
heating element in an oxidizing atmosphere, before applying the above-mentioned mixed powder, and to form a 5-50-micrometer 
oxide film in a silicon carbide particle front face. 
[0005] 

[Function] This invention is explained to a detail. Wettability of zircon (ZrSi04) with a metal is low, and it is the ingredient 
which has been used for metal industry, such as a metaled ladle, from the former and which was very excellent. Moreover, the 
corrosion resistance over an alkali etc. is also high. Moreover, it is used as insulating glass from the former also as insulating 
matter. Furthermore, since the coefficient of thermal expansion in 1300 degrees C or less of zircon is almost the same as that of 
silicon carbide, when it is used as a coating material of thickness 100 micrometers or more required in order to secure insulation 
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enough, the exfoliation by the differential thermal expansion does not take place. However, zircon is also the ingredient which 
shows abnormality thermal expansion above 1300 degrees C, and begins decomposition above 1500 degrees C and which is hard 
to use. The alumina is known as anticorrosion insulation matter, although it is inferior to zircon. Moreover, it is the ingredient 
which can be stabilized and used to 1700 degrees C or more. However, since silicon carbide differed from coefficient of thermal 
expansion, coating of thickness 100 micrometers or more required in order to secure insulation enough was impossible. As a 
result of inquiring about two sorts of these ingredients, in order to maintain the anticorrosion of zircon, an insulation, and thermal 
expansion and to add the high temperature oxidation stability of an alumina, this invention persons discovered that the 
presentation of 55 - 95 % of the weight (ZrSi04) of zircon and 5 - 45 % of the weight of aluminas (aluminum 203) was the 
optimal, and resulted in this invention. That is, a differential thermal expansion with silicon carbide becomes large, and cannot 
coat with less than 55 % of the weight of zircon. Moreover, at 95 % of the weight or more, high temperature oxidation stability is 
bad and unsuitable as coating of a silicon carbide heating element. Furthermore, in order to raise adhesion with silicon carbide, it 
is desirable to heat-treat a silicon carbide heating element in an oxidizing atmosphere, before applying the above-mentioned 
mixed powder, and to form a 5-50-micrometer oxide film in a silicon carbide particle front face. 
[0006] 

[Example] Hereafter, an example and the example of a comparison explain this invention, and the result is shown in Table 2. 
[0007] Weighing capacity of zircon of 3 micrometers of [example 1] mean diameters 120g and the alumina of 1 micrometer of 
mean diameters 80g was carried out, methyl cellulose 3g and 80g of pure water were added as a mixed assistant, and it mixed 
with the pot mill for 2 hours. 200 micrometers of mixture were applied to the exoergic section and the edge of a silicon carbide 
heating element by the spray. After drying enough at 120 degrees C, it was able to be burned for 10 minutes at 1 150 degrees C. 
Although the life was three months when this silicon carbide heating element was used with the aluminum fusion furnace and 
glass fusion furnace of a reflective type, exfoliation of coating did not take place but there was no poor insulation. 
[0008] Weighing capacity of zircon of 3 micrometers of [example 2] mean diameters 180g and the alumina of 1 micrometer of 
mean diameters 20g was carried out, methyl cellulose 3g and 80g of pure water were added as a mixed assistant, and it mixed 
with the pot mill for 2 hours. 1000 micrometers of mixture were applied to the exoergic section and the edge of a silicon carbide 
heating element by the spray. After drying enough at 120 degrees C, it was able to be burned for 10 minutes at 1300 degrees C. 
When this silicon carbide heating element was used with the aluminum fusion furnace and glass fusion furnace of a reflective 
type, the life was four months, but although exfoliation of coating was seen by the part, there was no poor insulation. 
[0009] Heat-treated the [example 3] silicon carbide heating element at 1300 degrees C among atmospheric air for 1 hour, and the 
10-micrometer oxide film was attached to the front face, and also it is the completely same approach as an example 2, and 
coating was performed. Although the life was four months when this silicon carbide heating element was used with the aluminum 
fusion furnace and glass fusion furnace of a reflective type, exfoliation of coating did not take place but there was no poor 
insulation. 

[0010] The [example 1 of comparison] mean diameter carried out weighing capacity of the zircon 200g which is 3 micrometers, 
added methyl cellulose 3g and 80g of pure water as a mixed assistant, and was mixed with the pot mill for 2 hours. 1500 
micrometers of mixture were applied to the exoergic section and the edge of a silicon carbide heating element by the spray. After 
drying enough at 120 degrees C, it was able to be burned for 10 minutes at 1300 degrees C. The life was 0.5 months when this 
silicon carbide heating element was used with the aluminum fusion furnace and glass fusion furnace of a reflective type. 
Moreover, the ammeter of a furnace became unstable during use and the short circuit phenomenon was seen. Coating had almost 
decomposed after use. 

[001 1] Weighing capacity of the alumina of 2 micrometers of [example 2 of comparison] mean diameters 200g was carried out, 
methyl cellulose 3g and 80g of pure water were added as a mixed assistant, and it mixed with the pot mill for 2 hours. 1000 
micrometers of mixture were applied to the exoergic section and the edge of a silicon carbide heating element by the spray. After 
drying enough at 120 degrees C, it was able to be burned for 10 minutes at 1300 degrees C. The life was one month when this 
silicon carbide heating element was used with the aluminum fusion furnace and glass fusion furnace of a reflective type. 
Moreover, the ammeter of a furnace became unstable during use and the short circuit phenomenon was seen. As for after use, 
coating had almost exfoliated. 
[0012] 
[Table 1] 
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[0014] 

[Effect of the Invention] This invention is the optimal as a protective coat of the silicon carbide heating element which can offer 
cheaply the coating approach of the silicon carbide heating element which added high insulation with high corrosion resistance, 
and is especially used for a metal fusion furnace, a glass fusion furnace, and a ceramic firing furnace as the above-mentioned 
explanation. 



[Translation done.] 
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